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SPECIFICATION 

Transfer recording method 

i 

5 This invention relates to a transfer recording method. 

Inl office automation terminal such as facsimiles, printers, copying machines etc. which have lately b< 
rapidly spread, there has been an increasing demand for color recording having a capacity for a great 
amount of Information and also being visually preferable. On the other hand, the development of techr iques 
of color recording of television Images has been sought. 
10 Currently, for these purposes, color recording techniques by electron photography, an Ink-Jet proces^, i 
heat-sensitive transfer process etc are being understudy. 

Of those, the heat-sensitive transfer process is more advantageous as compared with the other process 
since the maintenance and operation of the device are easier and the device and expendable supplies a 
less 'expensive. 

15 The heat-sensitive transfer process may be classified into two, namely, a molten transfer process wh ch 
comprises heat melting a dye layer formed on a base using a heat-sensitive head, thereby transfer reco ding 
on a) recording sheet and a sublimation tipnsfe*- prj :e«* which comprises forming a dye layer containing a 
subljmable dye on a base and heating it by a heat-sensitive h?t d, thereby subliming the dye and transf( r 
recording on a recording sheet, and the latter Is believed particularly advantageous for full color record ng 
20 because gradation recording Is easy since it Is possible to control the amount of the dye to be sublimed and 
transferred by controlling the energy applied to the heat-sensitive head. 

Trie dye for use In the above-described sublimation transfer process Is desirably a dye as much s 
as possible In order to reduce the burden on the heat-sensitive head or to increase the recording speed, but 
such 1 an easily sublimable dye, during a long-term storage period or under high-temperature, hlgh-m 
25 environment, had a problem with the recording stability, because the dye re-sublimed from the recording 
sheet and hence deteriorated the recording and migrated to contracted objects thus staining them. 

As A method for solving such a problem, it is contemplated to prevent the re-sublimation by laminatir g t 
surface of the recording sheet with a resin film after.transfer recording. 
However, in such a method, since It necessary to use a material and a device for laminating and also t 
30 deviice assembly itself becomes larger and more complicated, further improvement Is being desired. 

Accordingly, It is an object of this invention to provide a method for obtaining a transfer recording having 
excellent storage stability. 

According to the invention there Is provided a transfer recording system which comprises a transfer afree t 



havlbg a color material layer containing a sublimable dye on a bese which on heating according to ii 
35 Information received said sublimable dye Is sublimed and transfer recorded on en image receiving tayel* ■ 
recording sheet which Image receiving layer contains a compound capabl e of reacting with the s ublimabl e 
dve contained In the color material layer of the transfer sheet 

" The transfer sheet used in the transfer recording method of this Invention may be obtained by mixing a 
subl mable dye with an appropriate resin and solvent water etc. to prepare an Ink, coating said Ink on a 
40 appropriate base and then drying thereby forming a color material layer. 

The sublimable dye used In this Invention may be selected from e wide variety of sublimable dyes usually 
used for sublimation type heat-sensltlve transfer recording, and examples thereof are described in deta I 

|AJ Sub/imsb/e dyes capable of reacting with an epoxy group or an isocyanate group: 
45 Thee following dyes fall in this category: styrylic, indoaniline type, naphthoquinone type, azo type, 

anthraqulnone type, nltro type, quinophthalone type, methine type and the like sublimable dyes havingjsuch 
groups es amino group, alkytamino group, hydroxyl group, carboxyl group, amldo group, me reap to group 
etc! That ls:- 

(i) jrhe aforesaid styrylic dyes include styrylic dyes of the general formula [I]: 



NC^ 



wherein X Is hydrogen or methyl, R 1 Is hydroxyalkyt, dlalkylaminoalkyl, hydroxycarbonylalkyl, acylaminjoal- 
kyl or mercaptoalkyl, and R J Is a Iky I or hydroxyalkyl, and styrylic dyes of the general formula [II]: 



III] 
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wherein R 3 Is hydrogen, hydroxyalkyl or dlaHcytemlnoaHeyl* and R 2 Is as defined above. 
Examples of preferred styrytic dyes are those of the following structural formulae: 



C 2 H 4 OH 
C 2 H 5 



NC^ 



H-f>< 



6h 3 



C > - CHHf><^ 4 



C 2 H 4 COOH 
2 H 5 



IsT c ' h ' 



C 2 H 4 NHCOCH 3 
2 H 5 



HC 



C 2 H 4 OH 
2 H 4 OH 



0^ C 2«5 



i 
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(tj)The aforesaid Indoanillne type dyes Include Indoanillne type dyes of the general formula [111] 

! NHC (0) n R 

! ^ 



z* 3 

<„2 



tUM 



10 wherein n is 0 or 1, R 4 is alkyl or alkoxyalkyl, Y\ Y 8 and X 1 are each hydrogen, methyl, methoxy. halogen, 
acyiamtno or alkoxycarbonylamlno, and R* and R 3 are as defined above. 
Examples of preferred Indoanillne type dyes are those of the following structural formulae: 

' NHCOCH., 

CH 3 /CH 3 
NHCOCH, 

\=/ \=/ C 2 H 4 OH 
NHCOOC-H- 



NHCOCH, 



NHCOOC 2 H 4 OCH 3 



NHCOCH 



>c; 4 



tivi 



2"5 

<i I) The aforesaid naphthoquinone type dyes Include naphthoquinone type dyes of the general form Jla 

HR 6 

i n 



IV] 
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wheiln R 8 is hydrogen, hydroxyalkyl or dlallcyUmlnoaHcyl. and R 8 la hydrogen, elkyl, hydroxyalkyl or 
dialkylarninoalkyl, and a naphthoquinone type dye of the structural formula: 



O NHC 2 H 4 OH 



IHC2H4OH 




10 Examples of preferred naphthoquinone dyes are those of the following structural formulae: 



20 



• 0 NH- 

CO 

HjN 0 

O NHC,Kc 

CO 



O NHC,H,Ott 



HOHX.HN O 



HOH 4 C 2 HN 0 

! 0 HHC-H.NtCH,), 

" ! 00 : 

I (CH 3 ) 2 Nt! 4 C 2 HN 0 

45 ' 

(iv) The aforesaid azo type dyes Fnctude azo type dyes of the general fprmule (XXXI]: 



A 4 - N = N^^W 



(XXXI] 



wherein A* Is optionally substituted phenyl, and R 1 is as defined above, and azo type dyes of the following 

155 structural formulae: >r - j. 

; Q.H.H^COOC^OH 



CK, 



O,H,0H 




COl 



MCr^H V 7 C 2 R 4 OH 



X^" H * «-(3' NtC 2 B 5»2 
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^N0 2 

2 ^5^ \=/ C 2 H 4 < 



L 
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0 2 N-O-H - M-<PhNHC 2 H 5 
CH 3 

CH 3 



CM 



CN CH_ 



25 (v| The aforesaid anthraquinone type dyes Include anthraquinone type dyes of the general formula 
[XXXII]: 



0 nh, 

0 OH 



[XXX EI] 30 



wheVein X 4 ts -O- or -S-, and R 1 Is as defined above, and anthraquinone type dyes of the following 
35 structural formulae: 

! o65 





r T YVoc 2 h 4 o 



1 

; 

i 
i 
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(vtOiThe aforesaid qulnophthalone type dyes Include a qulnophthalone type dye of the following 
formula: 



struc ural 



CCC<Xr C00H 



[BlSubflmsbfe dyes having a vfnyfsuff one group: 
" Thelfollow i ng dyes ta l l In this catedory ! azo ty pe, anthraqulnone type, nttrotype, naphthoquinone typi u 
10 qulnophthalone type and the like sublimable dyes having a vlnylsulfone group. That ls> 
(1) The aforesaid azo type dyes Include azo type dyes of the general formula (VI : 



* 2 =^2° '8 



K 



wherein A 1 Is optionally substituted arnlnophenyl, pyrazolone, pyrldone or pyrldinyl, and R 7 and R 8 are 
20 ^mp^^ 



t ach 



CH 2 - CH0 2 S-^^-H - N ^1T C00CH3 



CH 2 - CH0 2 S-^)-M - 



2 n 5 
C-H.CN 



W 0C " 3 I" 3 
CH, - CH0 2 S^O- N " H fir CN 
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(il)iThe aforesaid anthraquinone type dyes Include anthraquinone type dyes of the general formula [V I] 

„9 




tvi] 



S0 2 CH»CH 2 



10 



wherein R 9 Is hydrogen or alkyl, R 10 Is hydrogen or cyano, and R 7 and R a are as defined above. 



15 



Examples of preferred anthraquinone type dyes are those of the following structural formulae: 

O HHCH 3 

NH-^yS0 2 CH - CH 2 

20 0 NH 2 ^ 

4 B " 




25 



SO,CH - CH_ 



(HI) The aforesaid nltro type dyes Include nltro type dyes of the general formula tVlll: 



R 



S0 2 CH-CH 2 



35 wherein R 7 and R* are as defined above. 

Examples of preferred nltro type dyes are those of the following structural formulae: 



tvnj 



OCH 3 



SO,CH - CH, 



S0 2 CH « CH 2 
CH 3 



{Ivi The aforesaid naphthoquinone type dyes Include naphthoquinone type dyes of the general formi la 
[XVIII] or [XIX]: 7 

D ' 



Li A 1] R ° 

R 7 
-A 




SQ 2 CH=CH 2 



S0 2 CH«-CH 2 
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wherein R 7 , R e and R 9 are as defined above. 
Examples of preferred naphthoquinone type dyes are those of the following structural formulaes: 




O so > c 



O MH- 



irr 



SO,CH « CH_ 



6 NH-^^^-S0 2 CH » CH 2 

es Include qulnophthah 



25 (v) The aforesaid qulnophthalone type dyes Include qulnophthalone type dyes of the general formuli 

tXX|i: 



wherein X 3 is hydrogen or halogen. 
Examples of preferred qulnophthalone type dyes are those of the following structural formulae: 



co V^V S0 2 CH " GH 2 



45 



(C] Subltmabie dyes having an epoxy group: 
The following dyes fall In this category: azo type, anthraqulnone type, naphthoquinone type, styryllc 
60 tndq'anfline type, qulnophthalone type, azomethine type and the like subllmeble dyes having an epoxy 
group. That ls:- 

(i)iThe aforesaid azo type dyes include azo type dyes of the general formula [Villi: 



tvmi 



■r^H-CH 



wherein A 2 is optionally substituted phenyl, benzothtazolyl, imidazolyt or thlenyl, R 11 Is hydrogen, alky 
60 alkyicarbonyl amino, and R™ Is alkyl. 

Examples of preferred azo type dyes are those of the following structural formulae: 



I 

i 

! 



A 11 



CH-CH- 
V 2 



A N / >=/ N CH 2 CH-CH 

CH 3 NHCOCH3 ° 



0 n/>< C2HS 

CH 3 

o 2 n/1m « h/>n< C2Hs 

Z \=/ X CH 2 CH-CH 2 

CN \j 



(ii) The aforesaid anthraqulnone type dyes include a nth raqu In one type dyes of the general formula 
[XI: j 

»13 



[I <} or 



3s ; 

wherein R 13 and Ft 14 are each hydrogen, alkyl or 

: -CH 2 -CH-CH 2 , 
40 \ / 

0 




tixi 



R 1B fs hydrogen or 

i 

45 ! -COOCH a CH-CH 2 , 

i 0 

and R 16 end R 17 are each hydrogen or alkyl, with the provlslo that when R" and R 14 are both hydrogen c 
50 alkyl; the R t6 Is 

1 

I -COOCH 2 CH-CH 2 . 

: O 
55- . 

Examples of preferred anthraqulnone type dyes are those of the following structural formulae: 

O JJHCH 2 CH-CH 2 




6 NHCH 2 CH-£H 2 
0 



35 



! 



i 
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10 




°)m-ch 2 c^:h 2 



COOCH.CH-CH. 



^ 8 




NHCH,CH-CH- 

V 2 



20 (lit) The eforesaid napthoquinone typo dyes include naphthoquinone type dyes of the general formula 
or [XXI]: 

NHCH 2 -CH--£H 2 

1X1] 



[XII 20 



p NHCH--CH-C 



0 tIHCH 2 -CH-pH 2 
0 




wherein R 13 Is as defined above. 
Examples of preferred naphthoquinone type dyes are those of the followng structural formulae: 

ICH-CH-CH- 

2 \y 2 



CH--CHCH-NH O 

^ 1 



46 



HHCH,CH-CH 2 
O HHCH 2 CH-CH 2 



O fJHCH 2 CJH-^H 2 
0 




HjCjNH O 



(Iv) The aforesaid styrylic dyes include styrylic dyes of the general formula [XII]: 



NO 



=10 



CH>-CH-p 2 



[XII) 



wherein R'°, R" and R" are as defined above. 



I 



GB 2 159 971 



Examples of preferred styryllc dyes are those of the following structural formulee: 



CH 3 



2"5 
BjCH-J 



v 



6h 3 



20 (v) The aforesaid Indoanillne type dyes include indoanillne type dyes of the general formula (XIII]: 



MHt(0) n R" 12 



tXIII] 



wherein n, R*, R 12 » Y\ Y 2 and X 1 ere as defined above, and Indoanillne type dyes of the general formuli 
30 [XXI11: ' ' r . 



=/ CH_-CH-CH- 

i 2 v 2 



(XXII 



35 



wherein R 20 is hydrogen or alkylamihocarbonyl, 
40 Q*^^y*U- is 0^^»M- 



and R and 



45 R' 1 are as defined above. 

Examples of preferred indoa nil ine type dyes are those of the foil owing structural formulae: 



NHCOCHj 

x=/ W/ ch^ch-c: 



\=/ )=/ ^CH 2 CH-CH 2 



I 
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HHCOOC 2 H 4 OCH 3 



/ C 2«5 



NHCOCH, 0 



NHCOCH3 



o^> N 0< C4t ' 9 



NHCOCHj 



20 



n O-< C2Hs 



=f CH,CH-CH. 
NKCOOC 2 H 5 



2^ CH 2 



35 



W W ch 2 ch^:h 2 
C0MKCH3 

\=/ CH 2 CH-CH 2 

> O 



(vl)|the aforesaid qulnophthalone type dyes include quinophthalone type dyes of the general formula 
40 [XXHI1: 



45 wherein -X 2 - fs -O- or -NH-. 

Examples of preferred qulnophthalone type dyes are those of the following structural formulae: 



I 



i 
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(vil) The aforesaid azomethlne type dyes Include azomethlne type dyes of the general formula [XXIV1 



W ^CH 2 -™-^„ 2 



tXXIV] 



wherein A 5 is R 21 COC 



»-€> 



R 21 and R" are each alkyl, and R 1t and R" are as defined above. 
Examples of preferred azomethlne type dyes are those of the following structural formulae: 

' ' C^COC - S-fXuC 2 "* 

3 t \=/ CH-CH-CH, 

COHH-^J> . ° 



3 irr 

CH 3 



[D] Subllmable dyes having an acryhyt group or a metha nytnyl group 
The following dyes tall In this category: styryllc, Indoanlline type, a20 type, anthraqulnone type, 
30 naphthoquinone type, azomethine type and the like subllmable dyes having an acryloyl group or a 
methacryloyl group. That is:- 
(i) |The aforesaid styryllc dyas include styryllc dyes of the general formula [XIV]: 



(XIVJ 



wherein R 18 Is alkyl, R 19 is acryloyl or methacryloyl, and R 10 , R 11 and R ,B are as defined above. 
40 Examples of preferred styryllc dyes are those of the following structural formulae: 

HC > - „cf>H< C ^ 5 

NC / y_/ ^c 2 h 4 ococh=cii 2 



\=S ^C.HiOCOOCH- 
' 2 4 ) * 



C / )=/ ^C 2 H 4 OC0CH=CH 2 



1 \=/ X C.H 



2 H 4 OCOCH-CH 2 



i 



f 
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KC CN 



: 4 ococ«ch 2 



10 



tJi) The aforesaid Indoanillne type dyes include tndoanltine type dyes of the general formula (XV]: 
15 i nh?<0) R 4 



r™«-'n" _1B 



wnereln n, R 4 , R 18 , R 19 , Y\ Y 2 , X 1 and X 2 are as defined above, and Indoanillne type dyes of the genen I 
formula [XXV): , 0 



wherein 0«^~^»N- is 0*^^11- . 



35 R\\R 18 ,R 19 , R 20 and X 2 a re as defined above. 

Examples of preferred Indoanillne type dyes are those of the following structural formulae: 

NHCOCH3 



\=/ \=/ ^C 2 H 4 OCCH-CH 2 
0 

tmcooc 2 H 5 

\=/ \=S ^C 2 H 4 OCC-CH 2 
OCH 3 

KHCOCH 3 

V=/ y=/ ^C 2 H 4 0CCH-CH 2 
CH 3 O 

NHCOOC 2 H 4 OCH 3 

M W C2 R 4°f?- CH 2 
CH 3 OCH 3 

NHCOCH 3 

\=/ c 2 H 4°f CH " CH 2 ' 



17 



GB 2 159 971 



A 17 




C-H-OCCH-CH, 




G w 



30 (iii) The aforesaid azo type dyes include azo type dyes of the general formula [XVI]: 
35 rU 



[XVI J 



wherein A 3 Is optionally substituted phenyl, thienyl or thiadiazolyl, and R 11 , R 18 , R 1fl and X* are as define J 
abo^e, and azo type dyes of the general formula [XVII]: 



[XVI I J 



HQ* N y 

wherein A 4 is optionally substituted phenyl, and R 19 and X 2 are as defined above. 
Examples of preferred azo type dyes are those of the following structural formulae: 



JTH /TA / C 2 H 5 

n s n - M-r VnC 



X^HjOCOC-CHj 



\r=/ \=/ C,H.I 
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XjL . ...f~y< CjH5 " * 

V=/ C 2 H 4 HBCOCH-CH 2 



'CH.OCOCH-CH- 



0" m ° H ' 



C2H40COCH=CH 2 



C-H„OCOC»CH_ 

«*3 24 i„ 3 2 



HO ' , 0 



C 2 H 4 OCOOCH 2 



3 



(iv) The aforesaid a nth raqulnone type dyes include anthrsqulnone type dyes of the general formula 
40 [XXXllll: 

? ^-X^R 19 




wherein X 5 is aikylene, andX 2 ,X*and R 13 are as defined above, and anthraqulnone dyes of the genera 
formula (XXVI]: 




55 wherein R 23 is hydrogen or -COO-CjH 4 -X a -R 19 , and R 9 , R 18 and X a are as defined above, with the pr >viso 
that when R ta is alkyl, then R 23 is -C0O-C 2 H 4 -X 2 -R 19 . 



(xx:;ru] 



[)xvi] 50 




I 
I 

I 
I 

I 

! 
i 

i 
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Examples of preferred anthraqulnone type dyes are those of the following structural formulae: 



:ooc 2 h 4 ococh-ch 2 





HC 2 H 4 OCOCH=CH 2 



15 



0 NHCI 

GOO 



& HHC 2 H 4 OCOC=CH 2 

, ; 

(vlj-The aforesaid napthoqulnone type dyes Include naphthoquinone type dyes of the general formula 
[XXVlll]or[XXlX]: 

J1HC 2 H 4 -X -R i9 



20 




o nhc,h,-x -tr 




1 



I XXVI] I] 



(XXIX) 



30 



NHR 



' wherein R 1B , R ia and X* are as defined above. 



Examples' of preferred naphthoquinone type dyes are those of the following structural formulae: 

O NHC 2 H 4 OCOCH»CH 2 

00 ' 

H 5 C 2 HN 0 



O NHC 2 H 4 OCOC-CH 2 



H.C-HN O 




MHC 2 H 4 OCOC=CH 2 
CH 3 
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M) The aforesaid azomethlne type dyes Include azomethfne type dyes of the general formula IXXX); 



wherein A 5 , R 1 \ R 18 , R 19 and X 2 are as defined above. 



Examples of preferred azomethine type dyes are those of the following structural formulae: 



CH,COC - M-fX' 2 " 5 

3 j \=J C 2 H 4 OCOCH-CH 2 

« 3 C T^ N ^<! 



.C 2 H 5 
C 2 H 4 OCOCH»CH, 



20 



CH 3 



As the resin for preparing the above-described ink, that having a high melting point or softening pofit ts 
suitable, and specific examples of suitable resins include phenolic resins, me (amine resins, urethane n tslns, 
epoicy resins, silicone resins, urea resins, diellyl phthalate resins, alkyd resins, ecetal resins, acrylic res r 
25 methacrylic resins, polyester resins, starch and derivatives thereof, cellulosic resins, polyvinyl chloridi , 
polyvlnytidene chloride, fluorine resins, chlorinated polyethylene, polyethylene, polypropylene, polys yrene, 
polyvinyl acetal, polyvinyl alcohol, polycarbonates, poiysulfones, polyether sulfones, polyethylene teraph- 
thalate, polybutytene terephthalate, polyphenylene oxide, polyphenylenesulfinde, polyethylene naphtha- 
latei polyacrylonitrile, polyimldes, polyamldes, AS resins, ABS resins etc. 
30 Particularly preferred resins are such inert resins as methyl cellulose, polyvinyl alcohol, hydroxy proby- 
Imethyl cellulose, hydroxyethyl cellulose, poiysulfones, polyether sulfones, polyethylene terephthatatp 
polycarbonates, ethyl cellulose, cellulose acetate, acrylic resins etc 

Examples of the solvent used for preparing the Ink Include alcohols such as methanol, ethanol, propbnol, 
butanol etc., cellosolves such es methyl cellosolve, ethyl cellosolve etc., aromatics such as benzene, tcfluene, 
35 xylene, chiorobenzene etc., esters such as ethyl acetate, butyl acetate etc., ketones such as acetone, i 
ethyl ketone, methyl isobutyl ketone, cyclohexanone etc., hydrocarbons such as If grolne, cyclohexane 
kerosene etc, chlorine type solvents such as chloroform, methylene chloride, trichloroethylene etc., 
dimethylformamide etc., and where a water-based resin is used, it is also possible to use water or wat^r in 
mixtu re with the a bove-d escribed solve nts. 
40 Particularly preferred solvents are such Inert solvents as benzene, toluene, xylene, chiorobenzene, 
acetone, methyl ethyl ketone, chloroform, methylene chloride etc. 

The base for the transfer sheet Is suitably tissue paper such as condenser paper, glassln paper etc. o ■ 
of a| plastic having good heat resistance, such as polyesters, polyamldes and polyimldes. Such a base 
be thin In order to increase the heat transfer coefflciency from the heat-sensitive head to the dye etc., 
45 thus a thickness of not greater than 50 jim is suitable, pre ferebly not greater than 20 jtm. 

The recording sheet used in the transfer recording method of this Invention may be obtained by coaf ing an . 



m sthyl 



a film 
sad to 
and 



appropriate base, for example, paper, a resin film etc w.th a coating solution containing a compound 
c'apabja of reacting with the sublimable dye contained in the color material layer of the transfer sheet, 



ind 



then drying to form an Image receiving layer. 
50 Oh that occasion, the coating solution may also contain a resin such as polyesters, polyamldes, 
polyacrylates etc., inorganic fine particles such as silica, alumina, calcium carbonates etc, and the like 

Examples of the compound capable of reacting with the sublimable dye contained In the color mate ial 
layer of the transfer sheet Include the followlng:- 

R5 (al fn the case where the sublimable dye contained in the color material layer of the transfer sheet is a 
sublimable dye capable of reacting with an epoxy group or an isocyanato group described in the aforesaid 

Compounds having an epoxy group, an Isocyanato group or a blocked Isocyanate group f all in this 
category. 
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(i) The compounds having an epoxy group Include various known polymers y*™" 0 ™™^™ 
one or! more epoxy groups, end specific examples thereof are those having the following structural 
formulae: 



CH-- 



*- n 3 

r -CKCH 2 O-^^-C-^^-0CH 2 CH^H 2 

CH, OH Jn CH, 



0-CH,CH-CH_ 
1 0 



6 



-CH 2 



O-CH-CH-CH, 
I 2 \ / 2 



0-CH 2 -CH-CH 2 0-CH 2 -CH-CH 2 



o — o 



CH 2 OCH 2 CH-CH 2 
0 

'. CHOCH 2 CH-CH 2 

; | ^ 

CH 2 OCH 2 CH-CH 2 

: \/ 

0 



I CH a -CHCH 2 OCH 2 CH 2 fOCH 2 CH 2 + fl OCH 2 CH 2 OCH a CH-CH 2 



0 

I 

! C 17 H 3B COOCH 2 CH-CH a 
O 



CH 3 

J CH 2 =CH-C0OCH 2 CH-CH 2 
O 



\/ 

o 



aCOOCH 2 CH-CH 2 
. COOCH 2 CH-CH 2 
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(Q-OCH 2 CH-CH 2 



CH 2 =CH-CH a -OCH a CH-CH 2 
0 

C 4 H 9 0CH 2 CH-CH a 

\/ 
0 



w 0 



R-CH-CH 2 {R » straight-chain allcyl) 

\/ 
O 

I ' 

(11) The compounds having an isocyanate group include various known isocyanate compounds, anjl 
specific examples thereof are those having the following structural formulae: 



25 



30 



X 3 

COI^jpNCO 



0CN-(CH 2 le-NC0 



( 
i 
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OCN- (CH 2 ) ^" {CH 2 1 6" NC0 



OCH- (CH 2 ) 6-^ N- (CH 2 ) g-NCO 



(CH 2 ) 6 -NCO 




CH 2 OCONH-^_^-CH 3 
CH,CH 2 C^ •» 

H 2 OCONH-^ Vc« 3 



vOAO 



NCO 



CH 2 OCONH-(CH 2 ) 6 -NCO 

! / 

j ch 3 ch 2 c-ch 2 oconh-(ch 2 ) 0 -nco 
\h 2 oconh-(ch 2 ) 8 -nco 
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OCN-tCH 2 ) fl - N-C-NH-(CH a ) B -NCO 
I 

0=C-NH-(CH 2 ) B -NCO 



oh O" nc 




'o-^^-NCO 



(iii) The compounds having a blocked isocyanate group Include those which will produce an isocyanate 
20 group upon heating on heat transfer, and specific examples thereof Include compounds obtained by 
I nactivating (masking) the above-described isocyanate compounds with ethanol, phenol, cresol, dieth r\ 



maleate, ethvt aceto acetate, ac etylacetone etc. 



Sth9 



[b] in the case where the sublimable dye contained in the color material layer of the transfer sheet is fl 
25 sublimable dye having avinylsulfonyf group described in the aforesaid fBJ or the sublimable dye havihg a 
acryfoyl group or a methacryhyl group described in the aforesaid /ID/.* 

Active hydrogen compounds fall In this category, and include various known polymers and low mol 
weight compounds containing e.g. a hydroxyl group, a mercapto group, a carboxyl group, an amino g 
mohoatkylamlno group, or an amldo group, preferably, a hydroxy! group, a carboxyl group or an amii 
30 groiip. Specific examples thereof are the following: 
(i) Compounds having an OH group: 



HO 




I 



! 



I 



i 



) 
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(iii) Compounds having a carboxyl group: 



HOOC-C x >-°-CH 2 CH 2 -0-(/ 7-C 



<5ch* 



10 



(iv) Compounds having an amino group, a monoalkyl group or an amido group: 



:h,-ch — 
2 I 

COOH 



CH,-CH— 

6- 



HH 



HjNCH 2s CH 2 NH 2 ' 
H 2 NCH 2 CH 2 NH 2 



mi, 

N^N 



N N 



H 2 NCH 2 CH 2 NH 2 
H 2 NCH 2 CH 2 NHCH 2 CH 2 NH 2 
(CH 3 ) 2 NCH 2 CH 2 CH 2 NH 2 
HOCH 2 CH 2 NHCH 2 CH 2 ! NHCH 2 CH 2 OH 



CH 2 NH 2 
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10 



15 



NH 
II 

H 2 N-C-NH-CN 



H 2 N ^3~ cH2 ~^3 r * NH2 

H 2 N "^3~ S ° 2 ^3~ NH2 



*2 n -£>CH 



20 



25 



H 2 NNHC0(CH 2 ) 4 CONHNH 2 



(CH 2 ) 7 CONHCH 2 CH 2 NHCH 3 



„CH V 



CH CHtCH,)_CONHCH-CH-NHCH, 
,2 7 2 2 3 

CH CHCH,CH=CH (CH-) .CH, 
^CH^ 2 2 4 3 

I 

(CH 2 ) 5 CH 3 



30 



35 



HN CH 2 NH 



N^N N^>N 
H,N^N > 1JH 2 H 2 N \ NH-CH,-NH > Kl I 



HN 2 



40 



45 



:h,-ch- 

2 I 



CONH- 



(v) Compounds having various groups: 



H 2 N N^ f^V NH 2 



HO' 'OH 



'HOOC 



NH 2 
COOH 
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28 



HO 
H-N' 



[c] In the case where the sublimable dye contained in the color material layer of the transfer sheet Is the 
sublimable dye having a epoxy group described In the aforesaid [CJ; 

The active hydrogen compounds described in the aforesaid fbl or organic acid anhydride fall in thi s 
c ategory. 

1 o Specific examples of organic acid anhydride include the following: 



10 



«> 



CH-C 



CH-C" 

il 
O 



H II 

tl II 
0 o 




<OJ& 



0 

II 
II 

0 



/C-CH y^C-CH-C ^ 



C-CH / V^._ rH-i 
I 

o i 



4 



I 
( 
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Heat-sensitive transfer recording using the transfer sheet and recording sheet obtained above may be 
effected by overlapping both in such way that the color material of the transfer sheet and the image receiving 
layer of the recording sheet be inside, and heating and pressing the assembly from the back side of the 
transfer sheet using a heat-sensitive recording head. 
5 Where transfer recording is conducted by the above-described method, since the dye in the transfer sheet 
is not only sublimed and transferred to the recording sheet but also reacts with the compound capable of 
reacting therewith in the recording sheet, the fixation of trmriv fi is ensured, t h ere by g iving recording having 
ex cellent storage stability . ■ # * a 

"As evident from the preceding description and the examples described herembelow, recording having 
10 excellent storage stability may be readily and simply obtained by this invention. 

This invention is more particularly described by the following examples and preparation examples, but it 
will be noted that these examples are merely illustrative and do not restrict this invention. 

Example 1 , 
15 1) Process for the Preparation of a Transfer Sheet 

: - CH-f>< C2H40H 



20 



Sublimable dye having the above 

structural formula 2g 
25 Ethyl cellulose 8 9 

Isopropanol 90 9 

Total 100g 

30 

A mixture having the above composition was mixed and conditioned with glass beads using a paint 
conditioner for about 30 minutes to prepare an ink. 
The above ink was coated on a condenser paper sheet (10 \im in thickness) using a gravure printer (30 p.m 
35 in block depth) and thereafter dried in air to prepare a transfer sheet. 
2) Process for the Preparation of a Recording Sheet 



40 > VV° 

I » . 

OCNtCHj)^ N C (CH 2 ) 6 NCO 



45 



50 



55 



Isocyanate compound having the above 
structural formula 5g 

Polyester resin* 15 9 

Methyl ethyl ketone 80 g 

' Total 100 g 

"VYLON 200" (tradename) produced by Toyo Spinning Co., Ltd. 
The above composition was mixed to prepare a coating solution. 

The above obtained coating solution was coated on a wood free paper sheet using a gravure printer (30 
H-m in block depth) and dried in air to prepare a recording sheet. 



10 



15 



20 



25 



30 



35 



40 



45 



50 



55 



.1 



I 
I 

I 
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3) Method of transfer recording 

The aforesaid transfer sheit was overlapped with the recording sheet with the ink coated surface of the 
former and the coating solution coated surface of the latter inside, and heated from the back surface of the 
transfer sheet using a heat-sensitive head, thereby recording in a brilliant deep yellow color was successfi lly 
5 obtained on the recording sheet. 

In order to test the stability] of the recording thus obtained, the recorded surface was overlapped with a 
wood free paper sheat and maintained underpressure of 200 g/cm 2 at 80°C for 24 hours, and as a result, 
there was hardly observed any change in the color of the record or any staining on the wood free paper sh^et 
due to the dye. 



TO 



Reference example 1 
(Synthesis of the Dye of Example 1} 
62.1 g of a compound of the following structural formula: 



15 /C 2 H 4 OH 

CH 3 

20 was dissolved in 420 ml of IPA (Isopropyl alcohol), 19.8 g of malonitrile and 1.5 ml of piperidine were addeA 
thereto, then the mixture was 1 heated to 80°C and reacted at80°Cfor2 hours. After cooling, methanol was 
added, the precipitated crystils were filtered, washed with water and dried to obtain 62 g of yellow crystal! , 
The obtained dye had a maximum absorption wavelength (\max: chloroform) of 448 nm. 



25 Comparative example 1 '. 

1) Process for the Preparation of a Transfer Sheet A transfer sheet was prepared in a manner similar to 1 
in Example 1. ' 

2) Process for the Preparation of a Recording Sheet A coating solution was prepared by dissolving 15 g i 
polyester resin (VYLON 200) jn 85 g of methyl ethyl ketone, and coated on a wood free paper sheet in a 

30 manner similar to that in Example 1 to prepare a recording sheet. 



tr at 



ofa 



35 



3) Method of transfer recording 

The aforesaid transfer sheet and recording sheet were overlapped and transfer recording was conductec 
in a manner similar to that in Example 1 to obtain a record in a deep yellow color. 

The thus obtained recording was tested for stability In a manner similar to that in Example 1, and, as a 
result, it was observed that the overlapped wood free paper sheet had been remarkably stained due to the 
migration of the dye from the recording sheet. Further, the color density of the recording sheet was 
remarkably reduced due to the migration of the dye. 

40 Example 2 > 

A transfer sheet was prepared by using a sublimable dye of the structural formula: 



45 



NC ^c = cHfy< c * H < 0H 

CN z ° 

instead of the sublimable dye used in Example 1, and a recording sheet was prepared by using an epoxy 
compound of the structural formula: 



50 



C^ 2 ^HCH 2 Q-^~^C-^~^OCH 2 CH-CH 



I 

CH- 



55 



instead of theisocyanate compound used in Example 1,and thereafter transfer recording was conducted in 
manner similar to that in Example 1 to obtain a record in a brilliant deep red color. This record was tested fc 
stability in a manner similar to that in Example 1 , and as a result, there was hardly observed any change in 
the color of the record or any staining of the wood free paper due to the dye. 



i 



J 

( 
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Reference example 2 \ 
(Synthesis of the dye of example 2) 
6.1 g of a compound of the structural formula: 



/C 2 H 4 OH 

N: 2 h 5 



was dissolved In 1 5 ml of N,N-dimethylformamide, then 3.8 g of tetracyanoethylene was gradually added 
10 thereto, and stirred at 40- HFC 'for 2 hours. After cooling, 100 ml of a 90% methanolic aqueous solution was 
added, and the precipitates were filtered off. They were washed with methanol and then with water, and 
dried to obtain 5.2 g of dark red crystals. 

The obtained dye had a melting point of 1 62 - 1 68°C and a maximum absorption wavelength (Xmax: 
chloroform) of 521 nm. ! 

15 

Comparative example 2 

Using the transfer sheet prepared in Example 2 and a recording sheet prepared in a manner similar to that 
in Example 2 except that the epoxy compound used in Example 2 was not used, transfer recording and a test 
on the recording stability were conducted similarly, and as a result, there were observed a remarkable 
20 reduction in the color density ahd remarkable staining of the overlapped paper due to the dye. 

Example 3 

A transfer sheet was prepared by using a sublimable dye of the structural formula: 

25 ? NHC 2 H.0H 



HOH 4 C 2 HN 



00 



30 



instead of the sublimable dye used in Example 1, and a recording sheet was prepared by using a blocked 
isocyanate compound of the structural formula: 



35 CH 3 COCHCONH{CH 2 ) e -NHCOCHCOCH 3 

I • I 

COCH 3 COCH 3 

instead of the Isocyanate compound used in Example 1, and thereafter transfer recording was conducted in a 
40 manner similar to that in Example 1 to obtain a record in a brilliant deep blue color. This record was tested 
for stability in a manner simiiarjto that in Example 1 , and as a result, there were hardly observed any change 
in the color of the record orany|Staining of the overlapped wood free paper sheet due to the dye. 

Reference example 3 , 
45 (Synthesis of the dye of example 3) 

Nitrogen gas was adequately blown into 90 ml of methanol, 30 g of a compound of the structural formula: 



50 



was added thereto, the mixture was cooled to 30°C or below, 2.10 g of hydroxyethylamine was added thereto 
F5 and reacted at 40°C for 2 hours and then at 60°Cfor an hour, after which 90 ml of NMP (N-methylpyrroiidone) 
was added, the mixture was cooled to room temperature, and stirred at room temperature while slowly 
passing air for 5 hours thereby effecting oxidation. The precipitated crystals were filtered off to obtain 23.0 g 
of dark blue crystals. 

The obtained dye had a maximum absorption wavelength (Xmax: chloroform) of 650 nm. 
60 \ 
Comparative example 3 j 

Using the transfer sheet prepared in Example 3 and a recording sheet prepared in a manner similar to that 
in Example 3 except that the blocked isocyanate compound was not used, transfer recording and a test on 
the recording stability were conducted, and as a result, there were observed a remarkable reduction in the 
65 color density and remarkable staining of the overlapped wood free paper sheet due to the dye. 




10 



15 



20 



25 



30 



35 



40 



45 



50 



55 



60 



65 
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Example 4 i 

Using various sublimable dyes of the structural formulae set forth In Table 1 synthesized according to 
Reference Examples 1-3 Instead of the sublimable dye used in Example 1, transfer sheets were prepared, 
and transfer recording was conducted In a manner similar to that In Example 1, thereby it was possible to 
5 obtain records having good stability, respectively. 



Table 1 



No. 


Dye 


Color of 
the Record 


Max. Absorption 
Wavelength Xmax 
(chloroform) (nin) 


1 


C=CH-(/ \)-N 
CH 3 


Yellow 


444 


2 


NC \ i /77\ / C 2 H 4 NHCOCH 3 

C=CH-{/ \)-N 
NC.^ ! >=/ N C 2 H 5 
t CH 3 


Yellow 


446 


3 


C=*CH-(/ V-N^ 
NC^ - >=' V C 2 H 5 

;ch 3 


Yellow 


448 


4 




Yellow 


448 


5 


1 

^>-nhI^>-so 2 nh-^^ 
' 'no 2 

.i 


Yellow 


412 
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Table 1 (cont'd) 



6 


1 0 NH 2 
H 2 N 0 


Blue 


650 


7 


NC ^c=c-^~Vnhc 2 h 5 

NC I 


Yellow 


505 


8 


c-c-/ 7 \Vh n ch 3 

NC^ 1 >=/ V C 2 H 5 

cn; 


Red 


520 


9 


0 NHC9H4OH 
0 NHCH3 


Blue 


595 


10 


; 0 NH2 

h 2 n! 0 


Red 


540 


11 


0 NH 2 

0 NHC2H4OH 


Blue 


671 
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Table 1 (cont'd) 



12 


HO 0 NHCH3 
H2N 0 OH 


Blue 


625 


13 


! C 2 H 4 OH 


Yellow 


438' 


14 


>C1 

0 2 N-fi N ^-< C2H5 

\=/ \=/ x c 2 H 4 OH 


Red 


496 


15 


C 2 H 5 sj s L=K^-< C2H5 

: >=/ V C 2 H 4 OH 
( NHCOCH3 


Red 


530 


16 


>= C 2 H A OK 
CH 3 


Red 


515 


17 


©7* -ex 61 "" 

S ! X C 2 H 4 OH 
CH3 

t 


Red 


493 
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Table 1 (cont'd) 



18 


NC^ N ■ >=/ ^C 2 H 4 OH 

ch 3 ; CH3 


Red 


521 . 


19 


NO 2 

L S \__/ \ C2H40H 


Blue 


643 


20 


I 

\ CH 3 
-i_ 


Yellow 


430 ' 


21 


NHCOCH3I 


Blue 


633 


22 


NHCOCH 3 ' „ „ M /CH3 
v J , k C 2 H 4 N \ 

I 


Blue 


633 


23 


KHCOCH3 

\=/ ( \==/ N C 2 H 4 OH 


Blue 


626 
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Table 1 (cont'd) 



24 


, 

NHC0bC2Hs 


Blue 


627 


25 


nhcochj 

; ch 3 

._. _t._ .. _ 


Blue 


652 


26 


NHCOO'C2H40CH3 
i CH 3 


Blue 


646 


27 


NHC0CH^^3 

J=\ /j\ ^c 2 h 4 oh 

CH 3 


Blue 


63 5 



) 

I 
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Examples ! 
A transfer sheet was prepared by using a sublimable dye of the structural formula: 



ch 3 

CH 2«CH0 2 S -^^-N«N-^W CN 
HO N O 



CH 3 

10 



instead of the sublimable dye used in Example 1, and a recording sheet was prepared by using an active 
hydrogen compound of the structural formula: 



HO-(/ \)-S0 2 -< / V-° H 

15 



H2N NH2 

instead of the isocyanate compound used in Example 1, and thereafter transfer recording was conducted in 
manner similar to that in Example 1 to obtain a record in a brilliant deep yellow color. This record was tested 
20 for stability in a manner similar to that in Example 1, and as a result, there were hardly any change in the 
color of the record or any staining of the wood free paper sheet due to the dye. 

Reference example 4 , 
(Synthesis of the dye of example 5) 
25 1-83 g of the compound of the structural formula: 



CH 2 =HC02S-^^-NH 2 

30 was suspended in 50 ml of water, dissolved therein by adding 4 mt of cone, hydrochloric acid and cooled, 
after which 0.83 g of sodium nitrite was added thereto and stirred at 0 - 5°C for 4 hours. This dlazo solution 
was poured into a mixture of T.64 g of a compound of the structural formula: 

CH 3 

35 r^sN^CN 



40 



... To 
CH3 

200 ml of methanol, 2 g of urea, 10 g of sodium acetate and 80 g of ice. The mixture was stirred until reaching 
room temperature, filtered, washed with water and dried to obtain a dye of the structural formula 

i 

CH 3 



45 i CH2^K0 2 S-^^-N«N-j|^CN 

HO 1 ^O 
CH 3 

50 [Xmax (chloroform): 445 nrff] 

Comparative example 4 ' 

Using the transfer sheet prepared in Example 5 and a recording sheet prepared in a manner similar to thai 
in Example 5 except that the active hydrogen compound was not used, transfer recording and a test on the 
55 recording stability were conducted, and as a result, the overlapped wood free paper sheet was remarkably 
stained in a yellow color due to the migration of the dye from the recording sheet and also the color density 
of the recording sheet was remarkably reduced due to the. migration of the dye. 



10 



15 



20 



25 



30 



35 



40 



45 



50 



55 
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Example 6 , 

Transfer recording was conducted In a manner similar to that in Example 5 except that the dye used in 
Example 5 was replaced by various dyes of the structural formulae set forth in Table 2, thereby It was 
possible to obtain records having good storage stability, respectively. 



Table 2 



No. 


Dye 


' Color of 
the Record 


'Max. Absorption 
Wavelength (Xmax) 
(chloroform) (nm) 


1 


CH2=CH0 2 s[^^-N=N-^^-N^ 2 5 


Yellow 


460 


2 


CH 2 =CHO 2 s r^^" N=,N ^JJ~TT COOCH 3 

HO i 

i CH3 ' 


Yellow 


420 


3 


1 CH3 
CH 2 =CH02S 1 L ^^-K=N-r^Y' CN 

NHCH3 J 


Red 


510 


4 


CH2«CH02Sr^^-N«H-^7^-N^ C2 5 

; \=/ \= ^C 2 H 4 CN 

i 


Yellow 


470 


5 


_° CH 3 CH 3 
CH 2 =CH0 2 S|-^^N«N-^x^ CN 

■ CH3 NHCH3 


Red 


519 
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Table 2 (cont'd) 



6 


0 NHCH3 
^^^^ S0 2 CH=CH 2 


Blue 


660 


7 


0 ! NH 2 

0 5 NH-C 7 7-S0 2 CH=CH 2 


Blue 


662 


8 


0 ' NH_^^-S0 2 CH=CH 2 


Blue 


658 


9 


° ;nh-^^-so 2 ch-ch 2 

H 5 C 2 NH , 0 


Blue 


650 


10 


0 1 NHC 2 H 5 
^]^-^^- S0 2 CH=CH 2 


Blue 


686 


11 


.CKXcH- C0 ^f]T S02CH=CH2 


Yellow 


446 
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Table 2 (cont'd) 



12 


Br 

CidO C0 ^ s ° 2CH=cH2 


Yellow 


448 


13 


i 

^^NH-^^-SO 2 NH-^^-S0 2 CH=CH 2 

NQ 2 

! 


Yellow 


412 


14 


| OCH 3 
^^-KH-^^-SO 2 NH-^^-S02CH=CH 2 
N02 CH3 


Yellow 


413 


IS 


CH^COCfK-^ 7-N 

| 1 V - / C2H5 

c6nh-^^-so 2 ch=ch 2 . 


Yellow 


445 


16 


conh-^^-so 2 ch=k:h2 

/V V- 7 C 2 H S 

ch 3 


Blue 


710 



I 
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Example 7 \ 
Using a transfer sheet prepared by using a sublimable dye otthe structural formula: 



'C 2 H 5 

■ ch 2 ch-ch 2 
\ / 
0 



instead of the sublimable dye used in Example 1 and the recording sheet prepared in Example, transfer 
1 0 recording was conducted in a manner similar to that in Example 1 to obtain a record in a brilliant deep 
orange color. This record was tested for stability in a manner similar to that in Example 1, and as a result, 
there were hardly observed anjy change in the color of the record or any staining of the overlapped wood fre 
paper sheet due to the dye. ' 

15 Reference example 5 i 

(Synthesis of the dye of example 7} ■ , ... . 

14 g of N-ethylaniline, 14.8 g of epichiorohydrin, 10 ml of water and 15 ml of ethanol were added, and 

reacted with stirring on a water bath for 3 hours. After cooling, the mixture was separated by a separatory 

funnel, and dried with sodiumlsulfate. 
20 21 g of the obtained N-ethy1-N-(2-oxy-3-chloropropyl)-aniline was cooled with ice during which 8 ml of a 

50% sodium hydroxide aqueous solution was gradually added thereto with stirring. Thereafter, stirring was 

continued for 4 hours, the formed sodium chloride was filtered out, the organic layer was washed with 

water, and dehydrated with sodium sulfate. 
The obtained N-ethyl-N-gtycidylaniline and the diazo solution of p-nitroaniline were coupled to obtain a 
25 dye of the structural formula: ! 

0 2 N ~^^)~ N=N ~(^)" N \ ° 2 5 



30 



S CH 2 CH-CH 2 
\ / 

o 



m.p.159-162°C | 
Mass spectrum M-f 326 ' 
\max (chloroform) 474 nm j 

35 Comparative example 5 j . 

Using the transfer sheet prepared in Example 7 and a recording sheet prepared in a manner similar to thai 
in Example 5 except that the active hydrogen compound was not used, transfer recording and a test on the 
recording stability were conducted, and as a result, the overlapped wood free paper sheet was remarkably 
stained in an orange color due 1 to the migration of the dye from the recording sheet and also the color densi 

40 of the recording sheet was remarkably reduced due to the migration of the dye. 

Example 8 \ 

Transfer recording was conducted in a manner similar to that in Example 7 except that the dye used tn 
Example 7 was replaced by various dyes of the structural formulae set forth in Table 3, thereby it was 
45 possible to obtain records having good storage stability, respectively. 

Table 3 



NO. 


Dye 


Color of 
the Record 


Max. Absorption 
Wavelength Xmax 
(chloroform) (nm) 


1 


vr/ ^CH2CH-CH2 

CI i \ / 

: 0 


Red 


490 


2 


JTJL [ /n\ - C 2 H 5 

0 2 N f . \_/ \ CH2 CH-CH 2 

V 


Blue 


620 
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Table 3 (cont'd) 



3 


! CN 

\/ \=/ X CH 2 CH-CH 2 
| CN \ / 
0 

i 


Blue 


610 


4 


I 0 NHCH5CH-CH2 

v ■ 

' 0 NHCH^CH-CH-j 

; n/ 


Blue 


650 


5 


i 0 NH 2 
gj>^CO0CH 2 ^CH 2 

! 0 NHCH3 


Blue 


671 


6 


O | NHCH jCH-CHn 

h 5 c 2 hn ; 0 


Blue 


650 


7 


0 ; NHCH 2 -CH-CH2 
O NHCH 2 CH-CH 2 


Blue 


684 


8 


C«HC-(/ \)-N 
NC ^ ! )— / ^ CH 2 CH-CH 2 
CH3 \ / 
0 


Yellow 


445 



J 
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Table 3 (cont'd) 



9 


NC N l/rA /C 2 H 5 
NC^ I N CH 2 CH-CH 2 
" 0 

t 


Red 


520 


10 


NC^N .1 /C2H5 

NC^N^ >=/ X CH 2 CH-CH 2 
1 NHCOCH3 * 0 ' 
CH3' 

! 


Red 


535 


11 


0 ! NH 2 

0 ; NH 2 


Blue 


670 


12 


0 i NH 2 

0 i NHCH2-CH-CH 2 

\/ 


Blue 


660 


13 


■ j? jlHCH 2 CH-CH 2 

Or) v ■ 

CH2-CHCH2 i HN 0 

^0 1 ■ 


Blue 


650 


14 


( 50^°» uco ^fir COOCH2C ""/ CH2 

>co *^<S 0 


Yellow 


446 
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Table 3 (cont'd) 



15 


CH 3 

CH 2 CH-CH 2 

i 0 


Yellow 


440 


16 


NC X j yr-x /C 4 H 9 (n) 

NC 1 CH2CH-CH2 

j CH3 


Yellow 


447 


17 


f% /TV /° 2H5 

0 2 N , )=/ ^CH 2 CH-CH 2 
j CH 3 . V 


Blue 


650 


18 


CH3C0C«tW/ V"N. 

|| \=/ N CH 2 CH-CH 2 

CONH-^J^ \> 


Yellow 


445 


19 


CONHCH3 

V=/ ! \r/ CH 2 CH-CH 2 

\J/\ 0 


Blue 


690 


20 


NHCObH 3 

°^K>< C2Hs 

, . > — * N CH 2 CH-CH 2 
0 


Blue 


635 
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Table 3 (cont'd) 



21 


NHCOOC2H5 

0 >>-fy< C2H5 

V=/ V=/ X CH 2 CH-CH 2 
\ / 
0 


Blue 


629 


22 


NHCOCH3 , 

0 =M= N H(n>-N^ C2H5 

x=/ y=/ x ch 2 ch-ch 2 

CH 3 X (/ 


Blue 


654 


23 


NHCOOC 2 H'40CH3 

\ / — \. ^ ^-2^5 

y=< W ch 2 ch-ch 2 
ci CH3 ! N 0 / 

t 


Blue 


629 


24 


NHCOCH3 t 

o^)= N -f>< C2H5 

\=/ )=/ N CH 2 CH-CH 2 
NHCOCH3 

t 


Blue 


655 


25 


NHCOCH3 ' 

\=/ \=z/ CH 2 CH-CK 2 

cl V 


Blue 


626 


26 


NHCOCH3 

0 >>Hi^-< C2H5 

V=/ Y=/ x CH 2 CH-CH 2 
NHCOOC2H5 


Blue 


647 



I 



i 
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Example 9 , 
Using a transfer sheet prepared by using a subiimable dye of the structural formula: 

^C=HC-( / V-N. 
NC C 2 H40COC=CH 2 

CH3 I 

CH3 

used in Example 1 and the recording sheet prepared in Example 5, transfer 
manner similar to that in Example 1 to obtain a record in a brilliant deep y el Iota 10 
color. This record was tested for stability in a manner similar to that in Example 1, and as a result, there was 
hardly observed any change in the color of the record or any staining of the wood free paper sheet due to tr e 



instead of the subiimable dye 
1 o recording was conducted in a 



dye. 

15 Reference example 6 \ 
(Synthesis of the dye of example 9) 
2.55 g of a compound of the structural formula: 

20 ^C=HC-</ Vn 

KG' y=S X C 2 H 4 OH 

CH 3 

was dissolved in 100 ml of acetone, 1.21 g of triethylamine was added thereto and cooled with ice. 
25 Thereafter, 1 .25 g of methacryloyl chloride was added dropwise thereto at 0°C, and, after completion of the 
addition, the mixture was stirhed at the same temperature for 2 hours and then at room temperature for 2 
hours. The reaction mixture was poured into 200 ml of ice water to precipitate crystals, which were then 
filtered off and dried to obtain a dye of the structural formula: 

30 ; NC^ /— v /C 2 H 5 

NC^ y=S C 2 H40COC=CH 2 

: . CB 3 L 3 

35 [Xmax (chloroform): 446 nm] 

Comparative example 6 \ 

Using the transfer sheet prepared in Example 9 and a recording sheet prepared in a manner similar to thdt 
in Example 5 except that the active hydrogen compound was not used, transfer recording and a test on the 
40 record stability were conducted, and as a result, the overlapped wood free paper sheet was remarkably 
stained in a yellow color due to the migration of the dye from the recording sheet, and also the color density 
of the recording sheet was remarkably reduced due to the migration of the dye, 



15 



20 



25 



30 



35 



40 
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Example 10 

Transfer recording was conducted in a manner similar to that in Example 9 except that the dye used in 
Example 9 was replaced by various dyes having the structural formulae set forth In Table 4, thereby it was 
possible to obtain records having good storage stability, respectively. 



Table 4 



No. 


Dye 


Color of 
the Record 


Max. Absorption 
Wavelength Xmax 
(chloroform) (nm) 


1 


i 

\=z/ V=/ x C 2 H 4 NHCOCH=CH 2 

t 


Yellow 


4 20 


2 


N-N , 

H 5 C 2 S S N=N-(/ \V-IT 

; \=Z/ x C 2 H 4 0C0CH=CH 2 


Red 


515 


3 


N-N j 

A A vrrv / c 2"5 

S * i \=V x C 2 H40COC=CH 2 
CH 3 CH 3 


Red 


515 



) 

I 



Table 4 (cont'd) 



4 


C2H40COCH=CH2 


Yellow 


440 


5 


CH 3 

C2H40COC=CH2 


Yellow 


440 


6 


VrV i \=/ C2H40COC=CH 2 
CH 3 


Yellow 


473 


7 


0 i NH2 
O NHCH3 


Blue 


671 


S 


0 ! NHCH3 

0 : NHC2H 4 OCOCH*CH 2 

1 


Blue 


653 


9 


0 ; NHCH3 

0 ! NHC2H40COC=CH2 
CH3 


Blue 


653 



I 



I 
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Table 4 (cont'd) 



10 


0 1 NHC2H40COCH=CHo 
H 5 C 2 HN 0 


Blue 


654 


11 


0 NHC 2 H 4 OCOC=CH 2 
H5C2HN 0 


Blue 


654 


12 


0 NHC 2 H 4 OCOC=CH 2 
CH3 


Blue 


685 


13 


NCT )= C 2 H 4 OCOCH=CH 2 
CH 3 


Yellow 


446 


14 


NCv fr\ s C 2 H 4 OCOCH-CH 2 

C=HC-</ \)-N 
NC / )T=/ ^C 2 H 4 OCOCH=CH 2 

CH3 


Yellow 


442 


15 


NC / | x C 2 H 4 OCOCH=CH 2 
CN 


Red 


520 



60 GB2 
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Table 4 (cont'd) 



16 


C=C-(/ \)-N 
Nc / |i \=/ x C 2 H 4 OCOC=CH 2 
CN 1 

CH3 


Red 


520 


17 


c=cU(/\Vn 
nc^ li \=/ ^c 2 h 4 ococ-ch 2 

CN 1 

CH3 


Red 


521 


18 


| J \=/ C 2 H 4 OCOCH=CH 2 


Yellow 


444 


19 


CONHCH3 

0 =K^3>-< C2Hs 

\=/ ; > — ' N C 2 H40COCH=CH2 

t 


Blue 


691 


20 


NHCOCH3 

\=/ \n/ x c 2 h 4 occh=ch 2 

11 
0 


Blue 


630 


21 


NHCOCfc 2 Hs 

\= \=/ C 2 H 4 OC-C=CH 2 
II 1 
O CH3 


Blue 


624 



J 

i 



I 

L 
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Table 4 (cont'd) 



5 


22 


NHCOCH3 

0 >>Hify< C2Hs 

\— / y=/ C 2 H 4 OCCH=CH 2 
CH 3 0 


Blue 


650 


10 
15 


23 


NHCOOC2H4OCH3 

' \=/ X C2H40C-G^CH2 
CH3 (! 1 
: 0 CH 3 

1 


Blue 


624 


20 


24 


NHCOCH3 

oJ=>^-< C2H5 

\=/ , y=z/ ^c 2 H 4 OCCH=CH 2 

i NHC0CH3 n 
0 


Blue 


650 


25 


25 


NHC0CH3 . 

\=J y=/ C 2 H 4 OC-C=CH 2 

CI " 1 

0 CH3 


Blue 


621 


30 


26 


NHCOCH3 

o^=wfy< caH5 

\=/ y=z/ C 2 H 4 OCCH=CH 2 
' NKCOOC 2 Hs 11 
0 


Blue 


642 
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CLAIMS 

1 . A transfer recording system which comprises a transfer sheet having a color material layer containing 
40/ a sublimable dye on a base which on heating according to image information received said sublimable dye h 

sublimed and transfer recorded! on an image receiving layer of a recording sheet which image receiving layer 
contains a compound capable of reacting with the sublimabel dye contained in the color material layer of the 
transfer sheett 

2. A transfer recording system according to Claim 1 wherein the sublimable dye has a group capable of 
45 reacting with an epoxy group or an isocyanate group and the image receiving layer contains a compound 

having an epoxy group, an isocyanate group or a block isocyanate group. 

3. A transfer recording system according to Claim 2 wherein the sublimable dye is a styrylic dye of the 
formula: ! 

nc . /—v s R 



50 



NC 



>«Hc^p< R2 



wherein X is hydrogen or methyl, R 1 is hydroxyalkyl, dialkylaminoalkyl, hydroxycarbonylalkyl, acylaminoal- 
55 kyi or mercaptoalkyl, and R 2 is alkyl or hydroxyalkyl. 

4. A transfer recording system according to Claim 2 wherein the sublimable dye is an azo dye of the 
formula: 

CH 3 

A 4 -N - N ^j^ CN 

HO ^ 0 
■ Rl 



60 



wherein A 4 is optionally substituted phenyl, and R 1 is hydroxyalkylf dialkylaminoalkyl/ hydroxycarbonylalkyl 
65 acylaminoalkyl or mercaptoalkyl. 



i 
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5. A transfer recording system according to Claim 2 wherein the sublimable dye is an anthraquinone dyp 
of the formula: 

o nh 2 




OH 



wherein R 1 is hydroxyalkyl, dialkylaminoalkyl, hydroxycarbonylalkyl, acrylaminoalkyl or mercaptoalky, anc 

10 X 4 is-0-or-S-. ; 

6. A transfer recording system according to Claim 2 wherein the sublimable dye is a styrylic dye of the 
formula: 

NC 



- \ 
NC ^ 

15 



, \=J N r2 



CN 



wherein R 2 is alkyl or hydroxyalkyl, and R 3 is hydrogen, hydroxyalkyl or dialkylaminoalkyl- 
7. A transfer recording system according to Claim 2 wherein the sublimable dye is an indoaniline type 
20 dye of the formula: 

0 

NHC(0) n R 4 



25 

yl y2 X l 

wherein n is 0 or 1 , R 2 is alkyl jor hydroxyalkyl, R 3 is hydroxy, hydroxyalkyl or dialkylaminoalkyl, R 4 is alkyl c 
30 alkoxyalkyl, and Y 1 , Y 2 and X 1 i are each hydrogen, methyl, methoxy, halogen, acylamino or alkoxycarbonyl^- 30 
mino. ! 

8. A transfer recording system according to Claim 2 wherein the sublimable dye is a naphthoquinone 
type dye of the formula: 

o . NHR 6 

35 



r5hn 

40 wherein R B is hydrogen, hydroxyalkyl or dialkylaminoalkyl, and R 6 is hydrogen, alkyl, hydroxyalkyl or 
dialkylaminoalkyl. ( 

9. A transfer recording system according to Claim 1 wherein the sublimable dye has a vinylsulfonyl 
group and the image receiving layer contains an active hydrogen compound. 

10. A transfer recording system according to Claim 9 wherein the sublimable dye having a vinylsulfony 
45 group is an azo type dye of thje formula: 

r7 




CH 2 =CH0 2 S 

50 R8 

wherein A 1 is optionally substituted aminophenyl, pyrazolone, pyridone or pyridlnyl, and R 7 and R 8 are eac i 
hydrogen, alkyl oralkoxy. 

55 1 1 . A transfer recording system according to Claim 9 wherein the sublimable dye having a vinylsulfony 
group is an anthraquinone type dye of the formula: 

0 NHR 9 



O NH ' 

'S02CH=CH 2 

R8 



J 

t 
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wherein R 7 and R 8 are each hydrogen, alkyl or alkoxy, R 9 is hydrogen or alkyl, and R 10 is hydrogen orcyano. 

12. A transfer recording system according to Claim 9 wherein the sublimable dye having a vinylsulfonyl 
group is a nitro type dye of the formula: 

I 



^-HH-^-SOjNHH^ 
NO, R 8 



S0 2 CH=CH 2 



10 wherein R 7 and R 8 are each hydrogen, alkyl or alkoxy. 

13. A transfer recording system according to Claim 1 wherein the sublimable dye has an epoxy group 
and the image receiving layer contains an active hydrogen compound or an organic acid anhydride. . 

14. A transfer recording system according to Claim 13 wherein the sublimable dye having an epoxy 
group is an azo type dye of the formula: 



15 



A 2 -N « N-^^-nC 

nil 



CH 2 -CH-CH 2 
\ / 
O 



20 



wherein A 2 is optionally substituted phenyl, benzothiazole, imidazole orthienyl, R 11 Is hydrogen, alkyl or 
alkylcarbonylamino, and R 12 isjalkyl- 

15. A transfer recording system according to Claim 13 wherein the sublimable dye having an epoxy 
group is an anthraquinonetype dye of the formula: 



25 



30 



35 




NHRX7 ° 



wherein R 13 and R 14 are each hydrogen, alkyl or 



40 



— CHsCH—CHa, 
\ / 
0 



R 1B is hydrogen or , 

45 -COOCH 2 CH-CH 2 , 

\ / 
O 

and R 16 and R 17 are each hydrogen or alkyl/ with the proviso that when R 13 and R 14 are both hydrogen or 
50 alkyl, then R 16 is 



F5 



-COOCH 2 CH-CH 2 . 

\/ 
O 

1 6. A transfer recording system according to Claim 1 3 wherein the sublimable dye having an epoxy 
group is a naphthoquinone type dye of the formula: 



O NHCH2-CH-CH 2 

\ / 

^ o 




J 

i 
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wherein R 13 is hydrogen, alkyl or 

-* C H 2 C H C H 24 

\/ 
5 0 

17. A transfer recording system according to Claim 13 wherein the sublimable dye having an epoxy 
group is a styrylic dye of the formula: 

J 7" SO* 



R ii 2 \ / 

O 



15 ■ « 

wherein R 10 is hydrogen or cyano, R 11 is hydrogen, alkyl or alkylcarbonylamino, and R 1Z is alkyl. 

18. A transfer recording system according to Claim 13 wherein the sublimable dye having an epoxy 
group is an Indoaniitnetype dye of the formula: 

o 

20 a 

NHC (O) n K 4 



°-&-»-p-<; 



CH 2 CH-CH 2 

25 y 1 Y 2 o 

wherein n is 0 or 1 , R 4 is alkyl or alkoxyalkyl, R 12 is alkyl, and Y\ Y 2 and X 1 are each hydrogen, methyl, 
methoxy, halogen, acylaminb or alkoxycarbonylamino. 
30 19. A transfer recording system according to Claim 1 wherein the sublimable dye has an acryloyl grouj|) 
or a methacryloyl group andjthe image receiving layer contains an active hydrogen compound. 

20. A transfer recording system according to Claim 19 wherein the sublimable dye having an acryioyl 
group or a methacryloyl group is a styrylic dye of the formula: 



35 



NC ^ ) /— \ s R 



18 



C « C-& V-N t 

nc' W n c 2 h 4 -x2-r19 
nil 

40 ' 

wherein R 10 is hydrogen or cyano, R 11 is hydrogen, aikyl or alkylcarbonylamino, R 18 is alkyl, r 19 is acryioyl 
methacryloyl, and X 2 is — 0-| | or -NH— . 

21 . A transfer recording system according to Claim 19 wherein the sublimable dye having an acryioyl 
group or a methacryloyl group is an anthraquinione dye of the formula: 

45 ; 

O NH2- 

^ X 4_ X 5_ X 2_ R 19 

^ IJ 

I 

50 

t 

wherein X 4 is -O- or -S-, )<? is alkylene, X 2 Is -0- or -NH-, and R 19 is acryloyl or methacryloyl. 

22. A transfer recording system according to Claim 19 wherein the sublimable dye having an acryloyl 
group or a methacryloyl group is an indoaniline type dye of the formula: 

o 

; NHc( 0)nR < r18 




)=/ S C 2 H 4 -X 2 -R 19 
v l v2 X 1 



J 

I 
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wherein n is 0 or 1 , R 4 is alkyl or alkoxyalkyl, R 18 is alkyl/ Y\ Y 2 and X 1 are each hydrogen, methyl, methoxy, 
halogen, acylamlno or alkoxycarbonylamino, R 18 Is acryloyl or methacryloyl, and X 2 is -0- or -NH-. 

23. A transfer recording system according to Claim 1 9 wherein the sublimable dye having an acryloyl 
group or a methacryloyl group is an azo dye of the formula: 



>=/ ^C 2 H 4 -X2-Rl9 



10 



CH 3 



15 . C 2 H 4 -X-r" 



HO ! 



wherein A 3 is optionally substituted phenyl, benzothiazole, Imidazole, thiadiazole orthienyl, A 4 is optionally 
substituted phenyl, R 11 is hydrogen, alkyl or alkylcarbonylamino, R 18 is alkyl, r 19 is acryloyl or methacryloyl, 
20 andX 2 is-0-or-NH- 

24. A transfer recording system according to any one of claims 1 to 23 which comprises a heat sensitive 
sheet set comprising said transfer sheet and said recording sheet. 

25. A heat-sensitive transfer recording system comprising sheet set which comprises a transfer sheet 
provided with a color material layer containing a sublimable dye, and a recording sheet having an image 

25 receiving layer capable of undergoing a covalent bond reaction with said subliming dye by heating said 
transfer sheet according to the image information received. 

26. A transfer recording system substantially as hereinbefore specifically described. 

27. A method of transfer recording wherein a system according to any one of claims 1 to 25 is heated 
according to information received. 

30 28. A transfer sheet for use in a transfer recording system as claimed in any one of claims 1 to 26 and 
having a color material layer as described in any one of claims 1 to 26. 

29. A recording sheet for use in a transfer recording system as claimed in any one of claims 1 to 26 and 
having an image receiving layer as described in any one of claims 1 to 26. 
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